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NON-SOLVENT, GENERAL USE EXTERIOR1 It is a futlcr object of ti prczcr tt to ln.'vecn a
AIRCRAFr CIANER cleaning conporition aj above which dkes rct Eg,- r -: t

cnvironricntal concerns.
This application is a division of appcsfilon Sr. No. It is Lo an object of the p eent inveCtio1n to Prxz/iR a

08/932,795, filed Sep, 4. 1997 now U.S. P&L No. 5,880.078. 5 cleaning composition as above which has impruivc d Lg

STATEMENr OF CrV MENT P TM ability.
It is s61l =other object of te Preseiet invention to xvi&The invention described h n may be manufa d and a cleaning composition as above which promotes work.rused by or for the Goyra zIn of the United Ststs of giety and comfort

America for governmental purpses without the payment of to a by t .. d, c-
any royalties thereon or therefor. pos iton i oree t Inve tin-

BACKGROUND OF7 THlE INVEINTION of th preseth Invention , .ma o
BACKROUN OF'fE D ENMNin accordance with the present Invention. cleaning coca-

(1) Field of the Invention positions suitable for cleaning exterior swfaces of an aircr
The present invention relates to a solvent-frce. iodeg - 5 co1Mtise from about 15% to about 40% of a mixttne of

able ciean- composition having particular utility in die linear alcohol ethoxylates having a hydropblkcUpophilic
deaniag of painted and unpainted exterior aircraR ctnfacm ba=ace (HLB) in the range of about 8.5 to about 12.5. from
and to a method for ! plyig the cleaning compodlon to the about 5% to about 25% camc iihanolide. and theexterior aircraf surfaces,.~t5 oaou 5 ad i~maie n h

(2)o aircrato surface&fr~ balance water. The mixture of linear alcohol ethoxylatesThere (2 e many diferent types of deAarig c2Dpoiitions s from about 5% to about 15% of a first linearknown i the ma U.S. Pat. No. 3.234,138 o COmU. alcohol ethoxylate having a HLB In the range of about 5.03240715 to Foley. and 554.181 to CAWDI L i to 10.5 and fim about 10% to about 25% of a secoiid linear
som of thse cozqpxaftoaL The Casmrll pnt Illutates a alcohto et coylate having a HB In the range of about 11 to
detuen comotlim for deamng hard sa-tnes. Th deter- 2 is.Thercdeaning conmposion also includes from about 0.1%
gent composition includes aa inorganic phosphate to about 5% of caP1oaithoprODLoaate, from about 0.1%
compxaent an cnoLamuide aoalonic detergent compotent. to about 5.0% beazotrazole, from about 0.1% to about 5.0%
a low minal1 wei* somp ctm"emt and waer. The of a phosphaft ester and triazole inhibitor for reducing
Foky PdCe reIes to a llui(d ddte ge t o - ctnroion Of magnsium parts. ari from about 0.1% to about
priang a mi=tu o diioobmi0anM s of hier fatty ids o 3 5.0% of a carbexylic acid derivative ihiititor fo reMhcing
10-22 cartbcs coutaning bydroxy subtketn., and at least
1% by weight based on the diahmoamide of licatboxylic oOSIOD of Cadmiam steel prts.
a214latic adds of about 6-13 cirbow and diiai ide As used heein, the pMrcentages of the conStit=e0s. un!ess
saks co higher moocaloxylic acids of 10-22 carbons otetwi-S noted- arm weight percentages.
containing hydroxy substifuents. The Henkel et al. patent 35 Other dtas of the deaning composition of the present
relates to a cleaning cmposiion containing from about invention. as well as other objects and advantages attendant
0.4% to about 5.0% of an alkali metal salt from about 0.3% thereto. are set forth in the following detailed descriptiou.
to about 4.0% of a nocionic fatty acid amide from about
0.3% to about 4% of an iso-fatty acid, from about 2% to DETAILED DESCRPTON OF THE
about 7% cif a imilde. from about 1% to about 15% of a 40 PEFERRED EMBODIMENT(S)
glycol ether, from about 1% to about 15% of a nononic As previously discussed, the present invention relates to
surfactant. and from about 50% to about 95% water.

Existing products used to clean the exterior of Navy a cleaning comp tion suitable for use in ea g
aifare foru ed with a solvnt cotenof10 to 15% exterior surfaces. The cleaning composition is also made
and include other constin s tat are cmse for emnron- 4 from constituent whid yield a product which is environ-
mental concern. Propylene class glycol ether coupling sol- mentally sound and biodegradable.
vents included in existing products to improve cleaning The deaning composition of the preseat invention takes
performance and thermal stability ame volatile organic com- into account several considerations. Fist. it takes into con-
pounds (VOCs). Furthermre. glycol ether solvents typi- sidention the need to eliminate any solvent coupling agent
cally have low permissible exposure limits (PE s) on the 50 from the forimlatlon. Second, it takes into account that
rder of 1 p contributing tourface active agents (sfactants) must be selected so as to

A vapor phase corrosion inhibitor. morpholine. included maximize cleaning performance of the compound while
in existing products to protect partially filled steel drum;
from corrosion at the liquid-vapor interface is also a lso maintaining stability. Third. it takes into account the need to
and listed as a hazardous air pollutant (HAP) by the 1990 55 minimize damage to Structural materials. Corrosion is a
Clean Air Act. constant concern due to the extremely harsh operating

Finally. a typical surfactmnt component of the existing environment of Navy aircraft Excessive damage to struc-
cleaners contains a phenoxyl group in the chemical struc- tural materials could have great costs in terms of actual loss
are. Diing biodegradation this is thought to produce of aircraft components and personnel safety.
phenol a compound toxic to bacteria vital to the biodegra- 60 Unear alcohol ethoxylate surfactants have been found to
dation process. This may result in waterway pollution and be effective cleaning agents on the types of soil encountered
cause difficulty in waste treatment operations, by Naval aircraft. However. they have some deficiencies.

SUMMARY OF TIjE INVENTION For example. without the inclusion of a srJvent in the
Accordingly. it is an object of the present invention to &5 formulation , these surfactants did not achieve a desired lcvel

frovide a cleaning composition suitable for cleaning exterior of cleaning effectiveness. In addition, the foasmability of
aircraft Itafacs. thcsc components was inadequate. Foaming of the clcaning
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compound becomes important during the application for a vapor-phlase corrosion inhibitcr to prca Wh . "
process, where the cleaning compoition is expected to cling added to the cleaning composition (.f the pre.ent ienoa.
to vertical aircraft surfaces when applied with a portable capryloamphopropionate may be present in an a rami from
foam generating unit. about 0.1% to about 5.0%. preferably from about 05% to

The addition of c-pric dizth= olamide surfactant to the 5 about 1.5%.
cleaning composition of the present invention circumvented The I'lance of the cleaning compositioa fon tion is
the shortcomings of the linear alcohol ethoxylates. imprOv- water which may be present in an amount from about 40%
iag both the cleaning perfomrance and the fonmability of the to about 70%.
cleaning composition. A drawback of thi stwfactant how-cesanin cmposition.d drawbasfc onis m tagnet how- o10 A cleaning composition which has been found to be useful
eva is an incresed deleteious effect on magnesium alloys in cleaning aircraft surfaces is one having the folowing
and ar. increase in the pH of the fennula. Cleane PH must fomltn:85 lierachlcxychvnga1L
be kept low to avoid damage to aluminum alloys and formulation: 8.5% linear alcohol ethoxyte having a iLBpolyiniid-insulhted wiring, of 8.5. 18.4% linear alcohol ethoxy'Late having a I{LB of

12.5. 15% capric diethanolamide. 1.0%
In the cleaning compositions of the present invention. a 15 prylophxopionate 0.7% beazotriazole. 0.7% San-

mixare of two linear alcohol ethoxylates having a IILB in docorin 8132. 0.7% Hostacor 2098, and the balac water.
the range of about 5 to 15 are used in the formulation. Thelinar lcx~letoxyets ae elete sota hyaesal Cleaning compositions in a"cordance with the present
firon a etbox stanoint e ect in the e table invention are characterized by a pH of 10 or less. Preferably,

normally encountered on aircraft exteror surfaces. The the pH is i the range of about 7.0 to about 10.0. Motmr~tte of the etisoxylates may compris a fis liea preeably, the pH is in the range of about 8.5 to aboutt 9.0.
mixtre f th etoxyltesmaycompisca fi Liear The cleaning compositions of the present invention may

alcohol etboxylate having a HLB in the range of about 5.0
to 10.5. pareerably from about 8.5 to 10.5 ad a second linear be used as follows.aloho ethoxeylat havinga HL in the r ge o abot 11 to 1) Concentration: Light Soil-Mix 1 part cleaning comr-I5. prferabnly from aout 11 to 12.5. The frst linear tlcohol position in 14 parts water; Moderate Soil-Mix I part15,prefeabil from about 11 to12.5. firstlinear acool cleaning composition in 9 parts water; Heavy Soil-
ethoxylate is preeCn in aamount from about 5% to About Mix I part cdeaning composition in 4 parts water.
15%. preferaly from about 7.5% to about 9.5%. The exond 2) Apply with foam generator. spray-applicator. sponge.
linew alcohol edt=xylate is present in an amunt from about brush. or cloth. Scrub, then rinse with fresh water.
10)% to about 25%. preferably from about 17.4% to about 30 The cleaning ompositions of the present invention offer
19.4%. The ratio of the first Unr alcohol ethexylate to the a number of advantages. First, they demonstrate an
second linear akobol ethoxylatc should be such that the improved cleaning ability over existing cleaning products
cleaning effectiveness of the cleaning composition is conforming to MU-C-85570B. Second. they do not contain
mazimized, While the high temerature thermal stability Of 35 solvents or have a high pH. i.e. <10. Third, they conform to
the final formulation Is munuaned- Preferably. the ratio of all other requirements of MIL-C-85570B.
the first a al,'xol etboxytAe to die second linear alcool The cleaning compositions of the present invention also
etboxylate is in the range of about 1:1.67 to about 1:2. elirmiate glycol ether coupling solvents through optimiza-

Capric dietandaide is present in the cleaning compo- tion of a surfactant blend. This eliminates the use of a VOC

sitions of the present invention in order to improve the and improves worker safety and comfort.
cleaning pecrnaunce and the foaming ability of the formu- The cleaning compositions of the present invention also
lation. The capic diethanoinmu is present in an amount do not use a surfactant containing a phenoxy group. This

from about 5.0% to about 25%. preferably from about 14% improves the biodegradability of the cleaning ompositions.
to about 16%. 4s The cleaning compositions of the present invention also

The Cleaning compositiocs also contain udahlcs for repLace morpholine vapor-phase corrosion inhilitor. a VOC.
reducing corrosioa on aluminum, magnsium and cadmium with capryloamphopropionate, an amphoteric surfactant, to
plated steel The Inhibitors are present in an amount from protect partially filled steel drums. Cocrosion protection is
about 0.3% to about 15%. preferably from about 03% to thougit to be obtained through the ability of this surfactant
about 3.0%. In a preferrd embodiment of the present to adsorb onto both positively and negatively charged sites
invention, the cleaning composition contains from About of the stee surface.

0. 1% to about 5.0%, preferably from about 0. 1% to about The cleaning compositions of the present invention have
1.0% beazotAazole to protect against the corrosion of abU-- been found to achieve r 50% inrease in product efficiency.
minum components, from about 0.1% to about 5.0%. pref- 55 The cleaning composition, when diluted 1:14 with water.
erably from about 0.1% to about 1.0%. of a phosphate ester obtains a higher level of cleaning performance than the
and triazole iahiitor which prevents corrosion of magne- existing fornulation diluted 1:9 with water. This results in a
sium components. such as an inhibitor sold by Sandoz under substantlal reduction of packaging and shipping cots.
the tndeane SANDOCRIN 8160. and from about 0.1% to It Is apparent that there has been provided in accordance
about 5.0%, preferably from about 0.1% to about 1.0%. of 6o with the present invention a non-solvent general use aircraft
a carboxylic acid derivative inhibitor for preventing the exterior cleaner which fully satisfies the objects. means and
corrosion of cadmium plated steel such as the inhibitor sold advantages set forth hertinbefore. While the invention has
by Hoechst Celanese under the tradenanri HOSTACOR been described in combination with specific embodiments
?)98. 65 thereof, it is evident that many alternatives, modifications,

Caryloamphoproionae. an amphoWic suwfactant may and variations will be apparent to those skilled in the art in
be added to the cleaning composition to eliminate the need light of the foregoing description. Accwtingty. it is intended
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to emba al such alternatives. modificatlons. and vata- 0.1% to about 5.0% benzotriazole. from about 0.1S to
dons as all within the spiit and broad scope of the about 5.0% of an Luhibitor for reducag cooclo os
appeaded claim* magnesium puU. from about 0. 1% to abom 5.0% of am

What is claimed is: inhibitor for reducing corrosion on cadmium plated
1. A method for cleaning exterior surfaces of aircraft 5 steel pan and the balance water;

comprising the steps of: diluting said cleaning composition with hor 4 to 14 pau

coviding a cleaning compouo. ccirising from about water,

5% to about 15% of a linear alcohol ethoxylate having applying said d cleaning composition to uid exto-
a HLB in the range of about 5.0 to 10.5. from about 10 ricr surfaces of said aircraft;
10% to about 25% of a linar alcoho ethoxylate having scrubbing said surfaces; and
a HLB in the range of about 11 to 15. from about 5% rinsing said surfaces with water.
to about 25% capric diethanolamide, from about 0.1%
to about 5.0% c , bot* a * * *


